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,,\ ur,i1r'r is rgssccl tri'ice. 11'x replescnts the nutnber ol hcacls tuntittg r-rp. tincl the pro bability

rl rslri bulit-.n ol'r. also llrtd its rlre iltr atrti vrlrl.lllcc' (0'7 \llarl<s)

tf 2,),; rl['thc lirscs rnannlircturecl by a liur alc riet-cctirc. Irind thc probability' that a box

clptirinilq 200 lirses crtltains : i)no ilefcctive fLrses ii)3 or nrore clel':ctive litses. (07 Marks)

In a nurnral clisrlibr-rtion. 319i, o1'tire items are be,lciu'45 ancl E9"o o1'the iterlrs are above 64.

liiucl the nrcan antl staudarclilcvialion oithc distribLition. (,iiven that :

A(1.1) =0.-+2 rncl A(0.5)-0.1915. (06Marks)
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clata

(07 Marks)

(07 Marks)
0.879 and
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Fit a c,un,e o1'thc lbrm

e equatiot-ts

1.64 0,5x.

lr
J "" lbr the clata :

o1'rcgres ol tlvo variab

Fintl coef-flc ient

0R.

ancl tlrc meillrs ol'x :utcl \'. (06 N{arks)

8 il. C*onrprtte thc tl()11 c thc lbliix,v'ing data

b. Fit a parabola y =', the nrethod oi'least sqLlarcrs to the titllou irlg clatil

C C'ornprrte thc vrilucs ol'x anci y;incl the coi:tllcient cotrelatiot-t lbr rhc re

2x+3),+l:0andx+6y 4:0
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(07 )Iarks)
gression lines

(06 N'larks)
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Module-5
'l'hc.joirrt probability clistribr.rtion of trvo randor-r-r variablcs x and y is clclined by thc

I

lLrur,tiunl,(r.y)- ^_ (2r+v;. u,hcrc x and y assurrL: thc l"alues 0. 1,2. Iind the malginal
)1

rlistr:ihrttions ol'r atttl -v. Also coltlptltl: E(x) and l,(y). (0i'Marl<s)

F'it a Poisson ciistlibulion iilr thc fbllowrng clata ancl te:it thr-: qooclness o1'[it. Givcn that

,I,,i,,. = 9.-19 tbr dcgrecs of lie edoni 4. (07 N{arks)

\\ r'i,e :iirrtt tl()tc> ()tl :

i) Nu11 hypcLthesis

iii -f1,pe - [and'fypc - ll
iir) l-cvcl ofsict:i-trcancc. (06Marks)

.l oint probabilitv clistntrittion o1- lu,<r is sir,i:n by the tbllor,ving data
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interpolation formula

by using Weddle's rules taking 6 subintervals.
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Note: Answer any FIVE

1

I a. Find the rank of 2

b. Solve by using

2x+ 5y

c. Find the

134

eigen

0 1 -3.CI-

'l't"'

x+y+z=9,

(06 Marks)

2x+y -z:0 and

(07 NIarks)

(07 N{arks)
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5 a. Solve (D' + 3D2 + 3D + l)y: Q

b. Solve (D' + 7D +12)y = coshx

c. Solve (D' * 4D + 4)y: cos2x

6 a. Solve (4D* - 8D3 - 7D2 + 11D + 6)y = 0

b. Solve (D' * 6D + 9)y = 6e3* .

c. Solve (D' * 5D + 6)y = sin 3x .

Module-3

OR
-ft-tu "

18MATDTP41

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)
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9a.
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10 a.

b. The probability that a
a
1

match is i. If this team plays 3 matches in a rournamenr.
f

lns a

what is the t the team wins (i) atleast one match (ii) all matches. (07 Marks)
c. An office has 4 handling respectively 2Aa/o, 60oh and 15% and 5o/, of the files of

The probability that they misfile such reports is lespectively 0.05,
0.1 and 0.05 the probability that a misfiled report can be blamed on first secretary?

*****

all go

*hffi

*'&.r"*:;;r*nt
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Note: Answer any FIVE full

I a. Mention and explain the
feedback resistor and

b. Design classical bias of amp
supply Vcc = +l2Y has

s

2 a. Explain the
resistance and

b. gain
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shown in Fig.Q2(b). Assume
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3 a. Deduce and expression

4 a. With a neat

(i)
(ii)

T

cut

and the

feedback amplifiers
configuration

Module-2

band

)

b. Fihd the mid
r. signal source

Rp: Rg: 15

(10 Marks)

f MOSFET - corlmon source amplifier.
(10 Marks)

frequency fu of a CS amplifier fed with a

7 Mf),
Marks)

(10 Marks)
b. With a neat circuit diagram, explain the operation of crystal oscillator along with relevant

equation for frequency of,oSCillation. (10 Marks)

Module-3
5 a. Discuss the pronerties of negative feedback. (10 Marks)

b. Using ideal structure and equivalent circuit. Deduce an expression for input and ouQut

I of2
(10 Marks)
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6a.
b

ta.

b

8a.
the
output.

b. Discussing the

9 a. Explain the
width.

b. For the
frequency

:,,,,,,,::jtli:i

Schmitt trigger
between

o.ol

/r+

5 De$W the expression,

cutoff frequency and then

UTP:2V, LTP: *4V and

input is 5sin the waveforms of input and
(10 Marks)

OPAMPS
(10 Marks)
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of pulse
0 Marks)
plot the

(10 Marks)
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10 a. Discuss the circuit operation,bf Astable multivibrator using IC555. Derive an expression for
frequency of oscillations. ,,, (10 Marks)

b. Discuss the working of successive approximation ADC. (10 Marks)
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i,,,, *.****
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residti'nce and

Single break frequency :
Supply voltages:
Calculate closed loop gain, i/p and o/p

opamp

bandwidth with feedb ack.
(10 Marks)

requirements of a ihstrumentation amplifi er and analyze three
amplifier. (10 Marks)
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lF ourth Sernester B.E. Degree Examination, Dec.2023 I J an.2024
Gontrol Systems

Tin're : 3 ln's N4ar. Mt-rrks: I iJO

1

l\otc: ,lnst'er unt I;'ll"L-.ffull quesliorts, t'ltoosing OliE lilll question.from euch modulo,,

Nlodule- I,

Ir I)illcrcnliate bctu,ecn Open loop and Closeci loop control s)istcrtts (06.\'lurks.l

b. lor a rnecl-ranical systetl shou,n in Fig. Q1(b). obt;iin analogot-ts crli:ctrtcal network by l' V
apalgsv. (l4.t,l:,rrhs)
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iii) Nlatlte ntatical rrode I iv) -l'ranslcr luncttott. (08 .\lrrrhs)

b l:r)r-a ntcchanical systcrlt shou'r"r in Itrig. Q2(b). obtarn analogrltts electrical netr.l'ork by' I - V
ana log-v'. (12 i\') lrrks)
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Mgdule-3
Derive the tirnc rcsponse 6f a critically damped second order system sLtbiccled to unit step

input. (10 N{arks)

6-t
iior ir unity lcedback control systelr rvith C,(t,: 

S,r;,, OL 
, u'rite the outprtt response to a

r,rnit step inpLrt. l)r:terrtuitle i) the response at t = 0. lS'

ii) N4lrinruur valuc ol'thc rcsponse and the tttltc at lvilicil it oecLlts

iii) Sctrllng tirnc at 2?'u tolcr:ance (101'Inrks)

oR
Ol'rtain tire steaclrr stiite errorsof 1'ypc-0 .'lype- 1 and T','ilcr- 2:;\'slctns lbr unit step

rnput anci Lrnlt l al-trp tttltrtL. (12 Nlarks)

Derrve e.r;lressions [br rise tiure and peak lrnre ola undcr cianipecl:]Lrct)lxl ordi:t'systetn.
(08 Marks)

sjr sr
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l'a \vslc|ll $ itli e ltat'ac1cItstic c(ltli.ltl()ll

35+5=0.
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S(s + lXs't .?)

'l'he lteqLrcnc

(06 Marks)

.. () , Drzrw the

v al u,hich root
(14 Nlarks)

(10 Marlis)8a

\"Iodule-5

l)rau,thc Polar pkrt lor a svstern l,r,ith Open loop lrartslbr [Ltnctron (i(s) Ittr) "" : I
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constitt-tt'f isherc

I
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(06 Marks)
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b Clonsrclcr a Closed loop lbcclback systcnt:shou'n rn Irig QE(b). I)etcrntinc 1lrc rangc of I( for

rr,,hich thc systcnt is stablc Lrsrng Routh crtteria. tiincl thc valuc ot'K that',r'ili cttuse sustainecl

oscillatiop ip thc systcnt Also lind liequetrc,v t-rl'sLtstaitted oscillation. (i0 Vlarks)
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) Write expressions
(
t)

C

I)lot the pdf and o f tire discrete random vafiztble z.

tz(2) and F7(2) using unit cleita function and unit step functir'rn
(06 Nlarlit;)

and usittg the

. Obtain the characteristic function ot'a Poissotl retuCom variatrie

lLnction derive its meatt and variance" (06 llartitrl

respectlve
Illcflne Poisson

3 4k rlz
6.9Zu )1 irr 4.8 5.4

0.20 0.1 8 0.21P(Zx) o.t9 t 0.22
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Fourth Sermester B.E. Degree Examination. Dec.2023lJan.2024
Engineering Statistics & Linear Algebra

Tirne: 3 hrs. N4ax" Marks: l0(.r

Note: ,4nswer oryt FII/E .full questions, cltoostrtg OhtE full questiotr .ft'ont euch module.

Uodule- l

tr a. De1rne a randorn variable and brielly discuss the lblloiving tenns associated r,vith ranclo;Lit

variabIe.
(i) Sample space.
(ii) Distribule tiurction.
(rii) Probabilitl'masshtnction.
(ir,; Probabilitl, dcnsity flruction. (06 N'larll;)

tl. Thc pdf tbr ranclolt"r i,ariable Y is given by,

f (v)=
t \J I

i.S(t-yt). 0.y.1
0, otherr,vise

(i) What arc the rnean'/
(ii) What are thc mean olsquzrre'/
(iii) What are the variance of the randor-r-r variable Y'l (06 Vlnrlts)

c. Dcline ern unitbrrn lanclorn variable. Obtain the charactc-ristics lirnction tlf an unifot'ltt

rartclom variable und using thc characteristic hrnction derive its mean and variance.
(08 !Iarks)

OR
2 tt. '1'he probability density firnction of a random variable 'x' is defined as.

Ir<,

lo

,lr
x>0
xS0

f, (x):

F inri
(i) Constanl K.

(ii) t,(t .< x < z)

table :



3

4

5

6

b

X.(t)=Asin(u,t+e)
Where A and w. arc constants and where 0 is a random variable unifonr-rly clistributed

bet.ul,een + n. Is x(t; wide sense stationary. If not, then u'[ry not'] lf so. then rvhat are the

mean ancl the autocorrelation fr"rnction for the randotn process'/ (06 llarks)
x(t) ancl y(t) arc zero-mealt, iointly wicle scnse stationary randotn processes. 'fhe raudorn

process z(t) is.

z(r)=3x(11+y(r).
Frnd tire cor:relation lunctions Rz(r), Rzx(t), Rrz(t) and Rvz(t). (08 N'larks)

b.

OR
'l'he zero mean bivatriate ranclom variabies Xt and X: have the fbllorving r''ariances :

Var[X,] :2 and VarlXl] :4. Their con'elation coefficient is 0.8. Random r,ariables Yr and

Y: :ire obtained fiom,
Y, = 3Xr + -1X., Y. = -X, + 2X,
Fir-rd valucs tor VarfYl.l . VariYzl and COVIYI Y2] ([18 hlarks)

X rs a raldonr r,'ariable unifun-ly distributed betr,r,een 0 and 3. Z is a randour variable,

inclependcnt of X" unifbrrnly clistributed between f l and -1. tl "'X I'2. rvhat is lhe pdf for
U? (08 Nlatks)

c. I-xplain bricfly the tbllou,ing raudom variables:
(i) Chi-scluare l{andom variable.
(ii) Italcigh Ranclom variable"

Module-3
With the help of an example. definc Ilandorn process and discuss the tenns Strict-Sense

Stationary (SSS) anci Wide Sense Stationary (WSS) associated rvith a ranc'lotn pr'ocess.
(06 l\,Iarks)

T'wo jointly wide sense stationary random process have the satne fitnctions of the lorm

x(t): Acos(w,,t+e) and y(t) - Bcos(w,,t+0+$). Here A, B and Q are constants, 0 is the

random variablc unilbrmly distributed betrvccn 0 to 2n. Fincl the oross correlation functiort
Rxv(t). (06 tllarks)

l)efrne the Autocorrelation function (ACF) of the randot.rt process X(t) and prove the

lblloi,vin g statements :

(i) ACF is an even function.
(ii) lf X(t) is perioclic rvith pcriocl T, thcn in the WSS casc, ACF is a.lso periorlic with

period T'. (ott N{arks)

(04 n,Iarks)



Assurnc that thc cl;rta in the fbllowing table are o
oblainccl liom an ergodic random process. Estirnate
ernd6ms,whereAt:3ms

1ftEC4,4

u,indowed sarnple functirtrt
function for r '=' 0. 3

(06 Marks)

(04 llnrtui)

space of A"

(06 Marks)

(10 Marks)

(04 l\larti:ri!

eigen vectors lor ntatrix .r\.

(08 Marks)

'7 a. Dcten'ninc if the lbllorvir-rg set of
u, - (1,.-1.1)^ u: =.(0,t.2), u::(

b. De tennine i1-the lbllorving se ts

(05 NIarh:.)

rnclepcndcnt or lirrerrly depcutlcnt :

(05 Martrt;)

, \'" =: (t.:, t) and v: .= (t. z, z) 'r,,

procluct. (1t) Nlartrrif

brc basis fbr R.,

10t)
000

00
are line

[oo
I

[0 1

arl1,

t

L

V3 --
0

00

c. Apply Gram-Schmitt ttl tl,c vectors v1 :
obtain an tor vr(R) rvith

o
1

8a. ol'the matrix A. i\ == 4.'1 3

b. So lrre b by least sqllares

lr o' trl
r=1, rl.,,an=l,l

I, r] 1,,-]

c' Explain the lb
(i) Rank theorcrn.
( ii)

cl eigen

c. fiactor the A into P-rAP

its propertres.

values and con esporrcling

9
f

trsing cliagonal izatior"r ancl hence find D-r.

t1
i5
-li

,{. = (08 IWarkri)

x(r.) 10 2.2 1.5 - 3.0 * 0.5 t.7 - 3.5 t.5 1"6 -1.3
k 0 1 2 J 4 5 $ti'.1'1,, .q I

"1^ 
^l A

1

I
I

3l
rl

I

1.1
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(04 Ma*s)

(06 Marks)

(trO Marks)
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Time: 3 hrs.

Note: Answer uny FIVE full questions,

1 a. Define Signal. List the various

b. Sketchthe even and odd
i) x(n) : u(n) - u(- n -
ii) x(t) : r(t) * 2r(t - 2) where r(t

c. Determine whether
average power/total

wing signals are

i) x(n) : cr\(n)

Fourth Semester B.E. Degree Examin
Signals and

18EC4s

c.20231Jan.2024

expres s io ns/diagrams .

(06 N{arks)

a

10ns

of the fo

ONE full
Max. Marks: i00

question from each m odule.
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1

of signals with suitable

llowing signals'

): t.q;(1)
energy:ror

(08 N,Iarks)

power signals. Also determine their

t) :5ws (nt).

OR
time elementary signals

(06 Marks)

with necessary expressions and suitable
(06 N{arks)

If periodic, determine their

(06 Marks)

b

2 a. List all

b

i)

ii)
c. For

i)*

hether the fo

3 a. List all the basic
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i) y(n) : (n + 1) x(n) ii) y(t) : x(t)
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Fourth Semester B.E.

Time: 3 hrs.

Note: Answer any FIVE full

I a. With a block diagram
b. Explain when

Word (PS!V) register
instructions:
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6 a. Explain PUSH and POP instructions with an
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c. Explain CALL and RET instructions
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